The Ameghinornithidae are an enigmatic group of potentially flightless Paleogene birds currently known from three European species. Herein, we report a new fossil that represents the first record of an ameghinornithid-like bird from Africa. The new specimen was collected from the early Oligocene Jebel Qatrani Formation exposed in the Fayum Depression of northern Egypt, and may represent the youngest record of the clade. The new specimen exhibits many similarities with European ameghinornithids, including the absence of an ossified supratendinal bridge on the tibiotarsus, a circular lateral condyle of the tibiotarsus, and a large medial epicondyle. The Fayum specimen is intermediate in size compared to the European ameghinornithids and is characterized by the absence of a projection of the medial condyle cranial to the lateral condyle and the presence of paired ridges (and associated grooves) proximal to the lateral condyle. The occurrence of Ameghinornithidae in the early Oligocene of Africa would have implications regarding the timing and pattern of biogeographic interchanges across the Tethys seaway.
INTRODUCTION
Ameghinornithidae is an enigmatic clade of potentially flightless, extinct birds thought to have had an herbivorous diet (Mayr and Richter, 2011) . All previous records of the Ameghinornithidae are from the Middle Eocene of Germany (Messel and Geisel Valley) and late Eocene or early Oligocene of France (Quercy; Mayr, 2005 Mayr, , 2009 Figure 1) . No records of the Ameghinornithidae currently are known from outside of Europe and only a single record of a potentially related taxon has been reported from Asia (i.e., Qianshanornithidae; see Mayr et al., 2013) . We describe a new avian fossil that represents the first tentative African record of the Ameghinornithidae. 2 Systematically and taxonomically, the Ameghinornithidae have a convoluted history with respect to the placement of the clade and the taxonomy of referred species (see Mayr, 2005 Mayr, , 2009 Peters, 2007) . Ameghinornithidae were once allied to phorusrhacoids, but are now considered to be a clade of uncertain phylogenetic affinities within Cariamae along with Idiornithidae, Bathornithidae, and Phorusrhacidae (i.e., outside of the core Gruiformes sensu Mayr, 2009) . No species of Ameghinornithidae has been included in a phylogenetic analysis. The retention of multiple genera in Ameghinornithidae (i.e., Aenigmavis, Ameghinornis, and Strigogyps) was suggested by Peters (2007) ; however, other authors have placed all species into a single genus-level taxon, Strigogyps (Mayr, 2005 (Mayr, , 2009 Mourer-Chauviré, 2006) . Three previously recognized ameghinornithid species are known from Paleogene deposits in Europe (Table 1) . To this list, we add a new record that may represent the first ameghinornithid from northern Africa. Referral of the Egyptian specimen to the Ameghinornithidae would expand the known geographic range of the group and may also represent the youngest record of the clade.
Geologic Context
The new ameghinornithid-like specimen was collected from the early Oligocene section of the Jebel Qatrani Formation of Egypt, which has an estimated age of ~33.0 Ma (i.e., Rupelian; Seiffert, 2006 ). An Eocene avifauna from the lower section FIGURE 1. Maps showing the geographic range of fossil localities with ameghinornithid specimens (left panel; 1, Quercy, France; 2, Messel, Germany; 3, Geiseltal, Germany; 4, Fayum Depression, Egypt) and the location of the Fayum Depression in northern Egypt (right panel) where the ameghinornithid-like specimen was collected. (Bown and Kraus, 1988) . The Jebel Qatrani Formation is composed of a mixed sequence of lithified siliciclastic and carbonaceous sediments, and has been interpreted as the result of primarily fluvial deposition (see Said, 1990 for further geologic and paleoenvironmental details). Vertebrate remains from this deposit include those of fish, turtles, a diverse mammalian assemblage, and birds (Bown et al., 1982) . Previously described avian diversity from the Jebel Qatrani Formation includes many birds that are common in fluvially-dominated terrains today. These birds include cuckoos (Cuculiformes), falcons (Falconiformes), cranes and relatives (Gruiformes), shorebirds (Charadriiformes), flamingos (Phoenicopteriformes), cormorants (Pelecaniformes), herons, and storks (Ciconiiformes; Olson and Rasmussen 1986) . Along with systematically enigmatic taxa such as Eremopezus eocaenus, the potential addition of Ameghinornithidae to the avifauna of the Jebel Qatrani Formation complements our knowledge of how the Oligocene aviafauna of northern Africa differs from that of similarly aged and better known avifaunas from Europe.
The sediments of the Fayum Depression in Egypt and the fissure fill deposits in the Quercy region of France hold a particular significance in the fossil history of birds as the major deposits documenting significant avian diversity through the Eocene-Oligocene climatic transition (EOCT; 33-34 Ma; Rasmussen et al., 1987; MourerChauviré, 2006; Mayr, 2009) . That key temporal interval has been correlated with significant turnover in the mammalian fauna of Europe (i.e., the Grande Coupure), global climate change (cooling), and significant biogeographic changes (Holroyd and Maas, 1994; Liu et al., 2009; Mayr, 2011) . Furthermore, molecular divergence estimates and the fossil record congruently suggest that the EOCT was a time of global avian radiation and avifaunal turnover (van Tuinen et al., 2006; Brown et al., 2007) . From both of these Eocene-Oligocene fossiliferous deposits come some of the oldest records of avian groups (e.g., jacanas and cormorants), as well as fossils of enigmatic extinct groups of uncertain phylogenetic affinities (e.g., ameghinornithids and Eremopezus; Rasmussen et al., 1987; Mayr, 2009) . Paralleling the known mammalian fossil record, the late Eocene and early Oligocene appears to be a transitional period between extinct avian groups restricted to the early Paleogene and the appearance of many modern/extant clades within the later Oligocene and Neogene (Mayr, 2011) . Despite the importance of this temporal interval for understanding the origin of the modern avifauna and the distribution of birds in the past, much of the avian record from the Fayum (i.e., Late Eocene and early Oligocene Jebel Qatrani Formation) remains unpublished.
MATERIALS AND METHODS
The taxonomy of Ameghinornithidae follows that suggested by Mayr (2005 Mayr ( , 2009  i.e., all species are placed in Strigogyps), and the descriptive terminology utilizes the English equivalents of the Latin osteological nomenclature summarized by Baumel and Witmer (1993) . Osteological measurements that follow those of von den Driesch (1976) were taken using digital calipers and were rounded to the nearest 0.1 mm. Ages of geologic time intervals are based on the International Geologic Time Scale (Gradstein et al., 2012) . Material. The specimen (DPC 5659; Figure 2 , Table 2 ) is the distal end of a right tibiotarsus collected by T.M. Bown in 1985 during a joint expedition of Duke University and the Egyptian Geological Museum. Locality and horizon. DPC 5659 was collected from Quarry E (sensu Bown and Kraus, 1988; Rasmussen et al., 1987) of the Jebel Qatrani Formation in the Fayum Depression of northern Egypt (Figure 1 ). Based on data summarized by Seiffert (2006) , the estimated age of the Quarry E fauna is 33.0 Ma (i.e., Rupelian, early Oligocene).
Institutional Abbreviations
Taxonomic referral. The overall shape, fine morphological details and size of DPC 5659 agree with the species placed in Strigogyps (sensu Mayr, 2007 Mayr, , 2009 ). The five following apomorphies of the distal tibiotarsus of Ameghinornithidae were proposed by Peters (2007) and are shared by DPC 5659: (1) the absence of an ossified supratendinal bridge; (2) circular (i.e., not ovular) outline of lateral condyle; (3) strongly projected medial epicondyle; (4) proximal extension of the lateral condyle relative to the medial condyle; and (5) asymmetrical intercondylar sulcus. This presence of this unique suite of apomorphies in DPC 5659 supports its tentative referral to Ameghinornithidae (Strigogyps). 
TABLE 2. Size comparison of Ameghinornithidae tibiotarsi (in mm)
. Anatomical abbreviations: plT, preserved length of tibiotarsus; lwT, lateromedial width of tibiotarsus; cdT, craniocaudal depth of tibiotarsus. Estimated measurements and measurements of preserved dimensions are denoted by "*" and measurements missing owing to damage are denoted by "-". Data from Strigogyps species were compiled from Lambrecht (1935) , Peters (1987 Peters ( , 2007 and Mayr (2005 Mayr ( , 2007 . Measurements of S. dubius are from a cast of the holotype specimen (PQ 1073) curated in the collection of the Musée Guimet d'Histoire Naturelle de Lyon (France) and provided by Peters (2007) . An ossified supratendinal bridge is plesiomorphic for crown group birds (i.e., Neornithes), but that structure is absent in the Fayum specimen (Figure 2.2) . In addition to ratite paleognaths, several groups of neoavian birds have independently and secondarily lost the ossified supratendinal bridge of the tibiotarsus in adult individuals, and thus that character alone cannot be used to refer an individual fossil to a clade. Birds that lack an ossified supratendinal bridge include owls, hoatzin, some parrots, hornbills, oilbird, and some extinct Paleogene taxa (including Ameghinornithidae; see Mayr and Clarke, 2003; Mayr et al., 2013) . DPC 5659 differs from all known owls in the absence of a deeply concave distal margin of the tibiotarsus where the intercondylar sulcus extends fully around the distal end, forming a deep notch or groove. The size of this new taxon is substantially larger than that of most of the other known birds that lack an ossified supratendinal bridge (e.g., oilbird and parrots). Other details of the conformation of the condyles and overall morphology are inconsistent with identification to the other clades that also lack an ossified supratendinal bridge. Differential diagnosis. DPC 5659 differs from known species of Ameghinornithidae in the following characters: presence of a pair of associated grooves and ridges along the distal shaft of the tibiotarsus proximal to the lateral condyle ( Figure 2 .1); medial condyle not extending cranial to the lateral condyle; and intermediate in size between the known distal tibiotarsi of the species of Strigogyps (Table 2) . See below for more detailed interspecific comparisons. Specimen description. The shaft of the specimen is broken just proximal to the condyles. The caudal surface of DPC 5659 is partially covered in hardened sediment, and the caudal surfaces of the condyles and intercondylar sulcus are weathered and expose spongy-textured trabecular bone (Figure 2.4-5) . The fragmentary and weathered preservation of DPC 5659 is consistent with other avian fossils from the Jebel Qatrani Formation and is not an indication of ontogenetic stage. There is no evidence of an ossified supratendinal bridge even though the astragalus and calcaneum are clearly fused to the tibia (i.e., an adult individual). Overall, the tibiotarsus is medially expanded at its distal end. The medial surface of the shaft proximal to the medial epicondyle is flat to slightly convex (Figure 2.3) .
On the cranial surface, the extensor sulcus terminates in a mediolaterally wide and relatively deeply excavated pit (not to be confused with the fossa extensoria sensu Mayr and Rubilar-Rogers, 2010) . A secondary, relatively smaller and shallower pit lies just distal to the pit (described above) that denotes the distal extent of the extensor sulcus. The distal edge of the secondary pit forms the proximal margin of the intercondylar sulcus. Putatively, these pits would have provided points of attachment (e.g., for extensor tendons or articular ligaments); however, the exact origin of the secondary pit is uncertain.
In lateral view (Figure 2 .1), two grooves (i.e., linear fossae) are positioned at the junction of the lateral condyle and the shaft (i.e., largely proximal to the lateral epicondylar depression). The grooves are paired with two ridges that form the proximal margins of the grooves. The caudal groove is wider than the cranially positioned groove. Similar grooves have not been reported in other ameghinornithid species and the anatomical origin (i.e., muscular or tendinal insertions/passages) of these structures is uncertain.
The lateral condyle is circular in outline, and lacks a notch at the junction with the shaft (Figure  2 .1). A lateral epicondyle is not present and the lateral condylar surface is only slightly concave. However, the lateral margin of the condyle is weathered and thus, the lateral surface of the condyle may once have been more concave. In cranial view, the lateral condyle extends more proximally than the medial condyle (i.e., approximately level with the distal extent of the extensor sulcus). The proximal end of the lateral condyle is more pointed than that of the more rounded medial condyle. The cranially facing edges of the condyles within the intercondylar sulcus are damaged. The intercondylar sulcus is a wide somewhat asymmetrical "U-shaped" incisure in distal view, but the damage to the condyles obscures its exact shape (Figure 2 .5).
The medial condyle is distinctly semicircular in outline. The distal rim of the medial condyle is slightly damaged. In medial view, the proximal end of the medial condyle has a slight notch at the junction with the shaft (Figure 2.3) . The medial epicondyle and the medial edge of the tibial cartilage articulation are projected far enough medially that they are visible in cranial view. The tibial cartilage articulation extends medial to the epicondyle. The medial epicondyle is positioned caudal to the cranial face of the shaft, and the area cranial to the epicondyle is concave.
The tibial cartilage articulation is partially covered by hardened sediment, but is laterally displaced relative to the distal end. The lateral edge of the tibial cartilage articulation is damaged. The dis-6 tal margin of the medial edge of the tibial cartilage articulation flares medially (much like in diving ducks, e.g., Aythya). There is no evidence for a ridge within the broadly concave articulation surface. In caudal view, the tibial cartilage articulation is concave and appears symmetric (Figure 2.4) . Taxonomic comparisons. The morphology of DPC 5659 differs in many minor details from that of species of Strigogyps. The paired grooves on the lateral shaft of the tibiotarsus proximal to the condyle of DPC 5659 have not been reported previously in the Ameghinornithidae and could be an autapomorphy of the species represented by the Fayum specimen. However, DPC 5659 is not directly comparable with Strigogyps sp. of Mayr (2005) because that specimen comprises wing elements (e.g., humerus, ulna) and does not preserve the tibiotarsus. The same area of the distal shaft where the associated grooves and ridges are located appears damaged in the type specimen of Strigogyps (Aenigmavis) sapea, and this morphology is not present in Strigogyps dubius (Mayr, 2005; Peters, 2007, figure 2 ). The distal tibiotarsi of Strigogyps robustus are poorly preserved and do not allow the recognition of fine morphological details (Mayr, 2007) . However, the dimensions of DPC 5659 are significantly smaller than those of the tibiotarsus of S. robustus (Table 2) . While the distal tibiotarsus of this group is fairly well known, the amount of interspecific morphological variability within Ameghinornithidae is still poorly constrained.
The absence of a medial condyle that projects cranially (anteriorly) beyond the lateral condyle in DPC 5659 may suggest that it is not (very) closely related to species of Strigogyps (i.e., Ameghinornithidae sensu stricto). That putative ameghinornithid trait is only clearly present in S. dubius (Peters, 2007) , and the relative projection of the condyles may be variable within the clade. Compared with S. dubius, the flattened area proximal to the lateral condyle on the cranial surface is not as distinct in the new Fayum specimen. The extensor sulcus is less deeply excavated in DPC 5659 than in S. dubius and S. sapea. In distal view, the intercondylar sulcus is more symmetrical than that of S. dubius (Figure 2 .5), but given that the lateral surface of the medial condyle is somewhat damaged in DPC 5659, the exact shape of the intercondylar sulcus cannot be determined. The medial epicondyle is more caudally positioned in DPC 5659 than the condition in S. dubius (as illustrated in Peters, 2007, figure 3 ). The lateral condylar rim is worn in DPC 5659, and it cannot be discerned if it was inflated as those of S. sapea and S. dubius (sensu Peters, 2007) . However, because the preserved rim in DPC 5659 is flush with the adjacent condylar surface, it probably extended further medially before it was damaged and would likely have looked similar to the inflated state attributed to other species of Strigogyps. The size of DPC 5659 is intermediate between that of S. dubius and S. sapea ( Table 2 ), indicating that DPC 5659 is consistent in body size with the known ameghinornithids. The Fayum specimen lacks the deep medial epicondylar pit present in S. sapea (Figure 2 ; also see Mayr, 2005, figure 5) .
DPC 5659 exhibits similarities with Qianshanornis rapax (Qianshanornithidae; Mayr et al., 2013) , a taxon from the Paleocene of China that may have affinities with Ameghinornithidae. The systematic position of Qianshanornithidae in Aves has not been established unambiguously. The Fayum specimen and Q. rapax are both characterized by the presence of a flattened spot or embossment proximal to the lateral condyle. However, the near equal proximal extension of the condyles (i.e., the medial and lateral condyles extend nearly equidistant proximally) in Q. rapax differs from DPC 5659 and the species of Strigogyps. The condition in which the lateral condyle extends proximal to the level of the medial condyle is plesiomorphic for Cariamae and much of traditional Gruiformes. Additionally, the cranial projection of the lateral condyle in comparison to the medial condyle is greater in Q. rapax and DPC 5659 than that of S. dubius (Mayr et al., 2013;  Figure 2 ).
DISCUSSION
The occurrence of an ameghinornithid-like bird in the early Oligocene of Africa (~33.0 Ma) may represent a geographic range extension for ameghinornithids (or their close relatives), and depending on the absolute age of the Quercy fossil material attributed to S. dubius, this Egyptian fossil also may represent a temporal extension for the clade as well (i.e., the youngest record of the group). The bulk of research on dispersal to and from Africa in the Paleogene has focused on mammals rather than birds, and the presence of an ameghinornithid-like bird in Africa provides new biogeographic data regarding distribution of birds along the Tethys Sea. Despite the much richer record of mammals from the Eocene and Oligocene of Asia, Europe, and Africa, there is no consistent biogeographic pattern clearly indicated as to dispersal among those continents (Holroyd and Maas, 1994; Grohé et al., 2012) . However, the presence of related avian and mammalian taxa on both sides of the Tethys Sea (i.e., in Europe and North Africa), in addition to the occurrence of a potential ameghinornithid relative in the Paleocene of China (i.e., Q. rapax), indicates that dispersal did occur, even though the timing and directionality of those events cannot be constrained at present (Holroyd and Maas, 1994) . At first glance, the older records of ameghinornithids in Europe would seem to suggest dispersal to Africa from Europe, but the paucity of early Paleogene terrestrial bird fossils in Africa could obscure the actual temporal sequence and dispersal pattern. Furthermore, the presence of a potential ameghinornithid relative in the Paleocene of China (Mayr et al., 2013) could be indicative of an Asian center of origin for ameghinornithid-like birds (i.e., Qianshanornithidae and Ameghinornithidae) with later dispersal to other parts of the Old World.
Just as the previous systematic grouping of Ameghinornithidae and the flightless Phorusrhacidae stirred up a great deal of biogeographic discussion regarding potential dispersal routes and modes between Europe and South America in the Paleogene (reviewed by Mayr, 2005; MourerChauviré et al., 2011) , the presence of an ameghinornithid-like bird in northern Africa raises questions about avian dispersal across or around the Tethys Sea during or prior to the early Oligocene. If the interpretation of ameghinornithids as flightless is correct, then their presence in Africa would seem unexpected. In contrast, the increased geographic distribution may actually indicate that ameghinornithids (and their close relatives) had at least limited flight capability (allowing for their distribution on both sides of the Tethys Sea). Mayr (2007) suggested that they might have had limited flight capability based on the no longer discernible impressions of primary feathers in Strigogyps robustus. Clearly more complete specimens are needed to adequately address these locomotive and biogeographic questions.
